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Abstract 
Despite a history of more than 15 years, the Kenya National Spatial Data 
Infrastructure had largely stagnated in 2016. The national geoportal, often 
regarded as the face of a Spatial Data Infrastructure, was not even accessible. 
Unlike most studies that concentrate on the status of Spatial Data Infrastructures, 
this study proposes a framework and roadmap for relaunching the Kenyan initiative. 
It reviews the history, status, and achievements of the Kenya National Spatial Data 
Infrastructure and then presents an elaboration of the gaps and areas for 
improvement. Lastly, the study proposes a roadmap for relaunching the initiative 
that takes into account the institutional and technical framework, the role of 
coordination, a plan, and its budget. Due to its weak status, the study recommends 
that Kenya should relaunch the initiative by allocating and developing financial and 
human resources, developing the legal, policy, and technical framework, and 
seeking political support. 
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1. INTRODUCTION 
Kenya is an African country lying within latitudes of 4  north and 4 south and 
longitudes of 34 east and 41 west. It covers an area of 582,246 square kilometres. 
As shown in Figure 1, it borders Somalia to the east, Tanzania to the south, 
Uganda to the west, and Ethiopia and South Sudan to the north. 
 
Figure 1: Location Map 
About 80% of Kenya’s land is arid and semi-arid, creating an intense strain on the 
land resources and a big challenge to the government as it strives to balance the 
needs of the burgeoning population, estimated at over 48 million in the year 2017, 
with the needs of future generations. 
Moreover, challenges such as climate change, food security, and globalisation 
abound. Location information plays a key role in addressing such challenges 
(Hahmann and Burghardt, 2012), and globally, many countries are developing 
Spatial Data Infrastructures (SDIs). 
SDIs emerged in the nineties, primarily to facilitate sharing and collaboration over 
spatial data and to help nations overcome their myriad challenges. They facilitate 
spatial data sharing and exchange between stakeholders (Rajabifard et al., 2002), 
and gradually evolve to serve the needs of many stakeholders, including ordinary 
citizens. 
SDIs have enormous potential, such as the development of new information 
markets, pecuniary benefits, economic and sustainable development, better 
planning and decision making, and better quality of data and information (Craglia 
and Campagna, 2010), among others. 
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In spite of these numerous benefits, the concept of SDI is still lagging behind in 
Africa (Mulaku et al., 2007; Guigoz et al., 2016; Mwange et al., 2016), including 
Kenya. 
The Kenya National Spatial Data Infrastructure (KNSDI) is a national initiative that 
strives to provide better access to spatial data, thus eliminating wastage and data 
duplication (Republic of Kenya, 2009). Its mission is to promote the production and 
sharing of spatial data for sustainable development, thus facilitating access to and 
use of the data in decision making. 
Some of the challenges faced by Kenya with regard to its SDI aspirations include 
outdated and scarce datasets, inadequate funding, and lack of a formalised policy 
and political will (Mulaku et al., 2007). Access to information is still a challenge, 
signifying technical and institutional barriers. Data are often seen as a commodity 
or source of power (Williams et al., 2014), implying that the KNSDI stakeholders 
have not realised that data become more valuable if shared widely. 
The study builds on the existing body of knowledge on SDI in Africa. In particular, 
it contributes a framework and roadmap for relaunching KNSDI. Similar developing 
countries pursuing development of their SDIs may also find the study useful. 
The paper is structured into five sections, including this introductory section. 
Section 2 reviews the methods used in the study, while Section 3 focuses on the 
history and current status of the KNSDI. The proposed way forward is presented 
in Section 4. The results, discussion, and study conclusions are synthesised in 
Section 5. 
2. METHODS 
This paper is abstracted from a PhD project entitled “Spatial Data Infrastructure in 
Africa: A Technical and Institutional Analysis”. The project, which was carried out 
between 2013 and 2017, reviewed SDI generally in Africa and primarily a 
framework for SDI in Kenya.  
As shown in Figure 2, the study focused on five objectives: the current status of 
the national SDI in Africa (Mwange et al., 2016), the socio-economic benefits and 
impacts of SDI, technology trends that could support SDI development in Africa, 
an SDI implementation methodology for Africa, and a framework and roadmap for 
SDI development in Kenya and similar developing countries. 
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Figure 2: Project Objectives and Linkages 
Essentially, the framework presented in Figure 2 is the basis for the adopted 
methodology, where the top-level study objectives, that is, the status of SDI in 
Africa, socio-economic benefits and impacts of SDI, and technology trends for SDI 
contribute to the developed methodology for SDI in Africa. Based on the latter, 
which is the focus of this paper, a framework and roadmap for relaunching the 
KNSDI have been developed. 
The historical development of the KNSDI is based on a review of secondary data 
sources, including newsletters, workshops, seminars, conference materials, and 
minutes of meetings from past KNSDI initiatives. In addition, discussions were held 
with relevant stakeholders. In tandem with the framework presented in Figure 2, 
this information was used to identify gaps and areas for further improvement. 
3. HISTORY, ACHIEVEMENTS, AND CURRENT STATUS 
3.1. Chronology of Major Events 
The establishment of the KNSDI can be traced to 2001 and took place through the 
efforts of various stakeholders including the Survey of Kenya (SOK), the then 
Nairobi City Council (NCC), the Ministry of Lands (MOL), and the Institution of 
Surveyors of Kenya (ISK). Other external stakeholders were the Federal 
Geographic Data Committee (FGDC), the Global Spatial Data Infrastructure 
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(GSDI), and the Japan International Cooperation Agency (JICA). The chronology 
of key events leading to the KNSDI is presented in Figure 3. 
 
Figure 3: Timeline of key KNSDI events (source: Mulaku et al. (2007), Murage et al. 
(2008), Republic of Kenya (2009), Okuku et al. (2014), Williams et al. (2014), Mwange 
et al. (2016)) 
In Figure 3, significant milestones are highlighted in bold green colour. They 
include the first workshop, which resulted in awareness creation and consensus 
building; the second workshop, which gave rise to an organisational structure; the 
fourth workshop, which established the KNSDI secretariat; the third seminar, 
where verification trials for the Kenya Profile for Geographic Information Standards 
(KPGIS) were carried out, including the launch of the pilot portal; and the sixth 
workshop, during which the draft policy was adopted by the stakeholders. 
Based on this chronology, three distinct phases of the KNSDI can be identified. 
The first two phases (pre-2009) were characterised by a high level of interest and 
activity in the KNSDI. The third phase, which apparently did not take off, would 
have actualised the KNSDI.  
Financial support from the Government of Japan (GOJ) through JICA ended in 
2009, signalling the end of the project, as shown in Table 1. This concurs with the 
findings of Lance (2003), who argued that an SDI based on the project approach 
raises sustainability concerns. 




Table 1: Implementation of the KNSDI 
Phase Description Duration 
I Building the capacity of the lead agency, SOK 2003–2009 
II Promotion of the use and application of GIS technology in Kenya 2003–2009 
III Construction of the KNSDI After 2009 
A critical examination of the chronology presented in Figure 3 reveal several gaps.  
First, the uncertainty about which institution should host the KNSDI points to a 
possible lack of understanding of the role of stakeholders and weaknesses in the 
institutional framework.  
Second, the report that evaluated Phase I of the project concluded that offering 
data on the Internet would make it difficult not only to cost for its use but also to 
justify any data updates (Japan International Cooperation Agency, 2008). Thus, 
the data to be offered free of charge included the basic feature framework, while 
the rest were offered at a cost through offline conventional media such as DVDs, 
subject to confirmation of use. This points to a weak policy framework. 
3.2. Achievements of the KNSDI 
Since its inception in 2001, the KNSDI has achieved major progress, albeit in the 
absence of a formalised policy. 
First, some KPGIS standards have been developed, including technical 
competence in map digitisation, guidelines facilitating data sharing, training, and 
capacity building, and a setup of an organisational structure (Survey of Kenya, 
2009). 
Second, the KNSDI draft policy, which will lead to an enabling legal and institutional 
framework, has been developed (Murage et al., 2008). However, the policy is still 
awaiting approval by the authorities (Mbaria, 2015). 
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Third, the stakeholders have agreed on the core spatial datasets: geodetic control, 
elevation, hydrology, vegetation, utilities, geographic names, transportation, parcel 
and administrative boundaries, and digital imagery (Murage et al., 2008). Key 
datasets developed include a large-scale spatial data framework for Nairobi city, 
the port of Lamu, Mombasa city, the municipality of Malindi, and resort cities under 
the LAPSSET1 project; digitisation of 1.5 million parcels for titling; scanning and 
computerisation of 66,000 survey records; vectorisation and updating of 
topographic maps; and preparation of base map series (Mbaria, 2015). 
Fourth, a prototype clearinghouse portal has been developed, although it was 
inaccessible at the time of review. The KNSDI is listed as a priority project in 
Kenya’s Vision 2030 and in the strategic plan of the MOL, underscoring recognition 
of its importance at the national level. 
3.3. Current Status of the KNSDI 
Although the KNSDI has accomplished significant achievements as outlined in 
Section 3.2, its status remains weak. Okuku et al. (2014) concluded that KNSDI 
development is at best ad hoc and fragmented. Williams et al. (2014) found the 
existence of barriers such as cost and access restrictions. A study by Guigoz et al. 
(2016) reported very weak SDI status in most African countries, including Kenya. 
According to Mwange et al. (2016), Kenya’s 2014 SDI-readiness index was only 
0.56, implying that significant effort is still required to improve the KNSDI. 
The KNSDI website and geoportal were not even accessible in 2016, denying vital 
information to researchers, SDI practitioners, geoinformation specialists, and the 
public. The standards, manuals, and other tools developed from earlier efforts 
should be disseminated widely.  
Figure 4 outlines the typical phases of an SDI, from which it can be concluded that 
the KNSDI has not even completed the realisation phase.  
                                               
1 Lamu Port, South Sudan, Ethiopia Transport Corridor. See www.lapsset.go.ke  
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Figure 4: Typical SDI phases (source: (Giff, 2016)) 
3.4. Gaps and Areas for Improvement 
The slow development of KNSDI raises concerns, especially regarding the 
institutional and governance framework and the capacity and willingness of the 
stakeholders. Whilst significant progress has been achieved, a fully functional 
KNSDI has not been realised. 
Some of the concerns include the facts that more than 15 years since inception, 
the KNSDI is not yet operational; the draft policy has not been ratified after more 
than 10 years; there has been a lack of capacity within the SOK since the GOJ 
support ended in 2009; and political will is lacking. 
Furthermore, custodianship, which eliminates data duplication and thus facilitates 
better data management, and partnerships, which promote sharing and extend 
local capabilities in terms of technology, skills, knowledge, data, roles, and 
responsibilities (Ezigbalike et al., 2016), have not been widely promoted in the 
KNSDI due to the lack of an enabling policy. 
Other factors contributing to the slow development of the KNSDI include a lack of 
sustainable funding, a weak institutional framework, lack of an enabling policy and 
legal framework, and sustainability concerns owing to the project approach 
adopted in its infancy. 
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4. THE WAY FORWARD AND ROADMAP 
4.1. KNSDI in the context of devolution 
In August 2010, Kenya ushered in a new constitutional dispensation, one of whose 
pillars is the concept of devolution of governance to 47 county governments. 
Devolution is one among several forms of decentralisation, which is a characteristic 
of most contemporary government systems. Devolution involves the transfer of 
decision-making powers to lower-level structures of government such as states, 
counties, or municipalities (Nyanjom, 2010). 
Decentralisation is based on the principle of subsidiarity, which assigns previously 
centralised functions to sub-national units (Nyanjom, 2010). Federation is another 
concept closely related to devolution, but in this case an initially centralised country 
cedes some autonomy to regional governments for an anticipated greater 
collective good. Decentralised systems can be much more sensitive to local needs, 
because feedback on change is immediately perceived by those with responsibility 
for making decisions. 
Since county governments operate at lower administrative levels, they require 
large-scale datasets for routine decision making. Large-scale datasets are 
voluminous and dynamic and generally have higher data maintenance overheads. 
In contrast, national spatial datasets are small-scale and may have less need for 
maintenance (Williamson et al., 2007). Granted, both units of government should 
be controlled by the same standards, policies, and legislation. 
A substantial part of the operational obligation for the KNSDI could be moved to 
the counties, with the national government retaining more strategic functions. 
Strategic roles include the development of policies, standards, and legislation as 
well as liaison with regional and global SDIs. 
As posited by Rajabifard et al. (2002), county governments can align their 
geospatial activities with the KNSDI by adopting product-based models, which 
focus on data production and maintenance. On the other hand, the national 
government is better placed to embrace process-based models, which focus on 
the overall policies, standards, and legal framework. 
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4.2. Institutional and Organisational Arrangements 
Since its inception, the responsibility for KNSDI leadership has been vested in the 
SOK, which falls under the MOL. The SOK was selected as a lead agency because 
it occupies a critical position at the national level, through which it generates 
several fundamental datasets.  
Contemporary SDIs reveal a pattern from a single organisation spearheading SDI 
to broad-based governance structures based on committees. Good examples 
include the Committee for Spatial Information (CSI) in South Africa and the FGDC, 
and supported by researchers such as Lance (2003). 
A similar KNSDI governance structure based on established and emerging SDIs 
in Africa, such as South Africa, Senegal, and Namibia, is recommended, as shown 
in Figure 5. Its embryonic structure already exists (Republic of Kenya, 2009) but 
should be strengthened as follows. 
The Executive Committee (EC) 
The proposed functions of the EC, which meets at least four times a year, are given 
in Table 2.   
Table 2: Proposed functions of the executive committee 
 Executive oversight and administrative leadership; 
 Align KNSDI activities with state policies and programmes; 
 Monitor inputs, procedures, outputs, and outcomes; 
 Review and recommend legislation and procedures; 
 Coordinate and plan utilisation of national funds for KNSDI development; 
 Make decisions on the targets, strategies, and activities of the institutional framework; 
 Establish policies that promote the development of KNSDI components (e.g. datasets, 
metadata); 
 Promote and manage capacity building; 
 Set short-term and annual plans, long-term plans, targets, and budgets; and 
 Set and align policies and standards. 
 
Members of the EC can serve a three-year term, which can be renewed once, and 
meetings can proceed with a 50% quorum. The composition of the EC could be 
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10–15 members, comprising mostly principal secretaries (PSs) and executive-level 
directors. A list of major KNSDI stakeholders, including data consumers and 
producers, is shown in Table 4, which could be used as a basis for selecting 
members of the EC and other committees. 
 
Figure 5: Proposed KNSDI institutional framework 
By placing the KNSDI directly in the office of the President (see Figure 5), the 
initiative could take full advantage of the high political support needed in the initial 
stages. Later, a more decentralised approach may be adopted to take advantage 
of devolution. The chairperson of the EC should be appointed by the Minister, with 
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The Steering Committee (SC) 
The SC could draw up to four members from the EC, two technical members from 
the MOL, technical heads from key ministries and agencies, and heads of working 
groups, academia (with a geospatial bias), civil society, and the private sector. 
Chaired by the DOS, it could meet at least eight times a year, guided by the 
functions outlined in Table 3. In sum, the SC could comprise 15–20 members who 
would mostly be technical heads or directors, as per Table 4. 
Table 3: Proposed functions of the steering committee 
 Provide technical leadership and oversight; 
 Implement policies determined by the EC; 
 Coordinate and monitor activities of WGs; 
 Review, assess, research, and propose items of technical nature to the EC; 
 Review status of KNSDI (e.g. performance, development) on a regular basis; 
 Establish data custodians and working groups; 
 Align multi-agency budget and resource requests; and 
 Perform any other tasks delegated by the EC 
Table 4: Composition of the KNSDI committees 
Population Description  EC SC 
  Membership 
1 Representative of the Minister (e.g. the PS) 1  
2 Representatives from the MOL  2 
1 DOS 1 1 
1 Kenya National Bureau of Statistics (KNBS) 1 1 
1 ICT Authority 1 1 
1 ISK  1 1 
1 Universities with a geospatial sciences bias  1 
47 Representatives from each of the county governments 5 4 
18 Technical heads from key ministries and agencies  2 
18 Executive heads from key ministries and agencies 2  
14 Representative from each data custodian 3 2 
1 Civil society  1 
1 Representatives from the private sector  1 
5 Heads of working groups  3 
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Working Groups (WGs) 
The WGs should be responsible for the concept and implementation of the KNSDI. 
Membership could be drawn from geospatial data producers and consumers, such 
as the counties, KNBS, the National Lands Commission (NLC), ICT Authority, 
relevant ministries and NGOs, research institutions, the private sector, and 
academia. Guided by terms of reference in Table 5, WGs could meet at least once 
a month. A new WG has been proposed to articulate the architecture, technology, 
and design of the KNSDI. 
Table 5: Working groups terms of reference 
Working Group Terms of Reference 
Standards Framework data, coding system, reference system, and metadata 
Legal Copyright, liability, privacy, and data policy  
Education Training, curriculum, research, sensitisation, and liaison 
Dissemination Clearinghouse, metadata, and the website 
Technology and architecture Architecture, technology, and design of the KNSDI 
 
The Secretariat 
Working on a full-time basis, the secretariat could report to the EC but support all 
stakeholders as shown in Figure 5. Table 6 lists the proposed functions of the 
secretariat. 
Table 6: Proposed functions of the KNSDI secretariat 
 Facilitate, coordinate, and implement decisions of the committees and WGs; 
 Coordinate, monitor progress, and guide the committees and WGs in the same direction; 
 Provide technical, logistical, and secretarial support; 
 Provide coordination support to the KNSDI development process; 
 Secure communication support, public relations, quality control; 
 Set up and maintain the KNSDI geoportal and website and the metadata catalogue; 
 Establish a helpdesk to assist users with general queries and problems; 
 Document current spatial data and planned data collection initiatives; and 
 Ensure compliance with legal and policy framework by the geospatial community. 
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4.3. KNSDI Funding 
The end of financial support from the GOJ in 2009 resulted in a marked reduction 
in KNSDI activities. Additional funding options, including direct government funding, 
cost recovery, donor funding, and public–private partnerships, should be explored.  
By comparison, South Africa’s national SDI is on track due to direct government 
funding anchored in a strong legal framework (Sinvula et al., 2017), while 
Rwanda’s national SDI is gaining momentum due to the high political support 
(Makanga and Smit, 2010). 
A review of the 2016/2017 programme-based budget from Kenya’s National 
Treasury (2016) reveals no direct budgetary allocation to the KNSDI. Apparently, 
the allocation has been absorbed in other programmes, notably the Land Reform, 
Land Policy, and Planning and Land Survey. KNSDI funding allocation should be 
as explicit as possible, in a separate programme, to help direct focus towards its 
implementation.  
Informal sources at the SOK revealed that about 300 million Kenya shillings (US$ 3 
million) has been set aside towards the KNSDI in the 2016/2017 financial year. 
This sum may be adequate for the secretariat but is inadequate for the overall SDI 
development.  
4.4. The KNSDI Design Blueprint 
Given the complexity that is manifest in SDI development (Díaz et al., 2012; 
Budhathoki and Nedović-Budić, 2007), the KNSDI should be based on a design 
blueprint spearheaded by the Technology and Architecture WG. However, the 
stakeholders should understand that the KNSDI is neither an ordinary information 
system nor part of the Kenya Open Data Initiative. An SDI has a wider scope, 
requiring fundamental datasets, metadata, policies, and standards and a 
collaborative effort amongst multi-sectoral institutions and agencies. 
For a start, the design can be based on the Reference Model of Open Distributed 
Processing (RM-ODP 2 ) framework (Cooper et al., 2013). Eventually, the 
framework will evolve into a concrete national framework, facilitating an ecosystem 
                                               
2 An international standard providing a conceptual framework for architecting open 
and distributed systems. 
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of consumers, system architects, developers, consultants, and data and service 
suppliers. In a nutshell, the SDI should facilitate an evolving ecosystem that caters 
for the spatial information needs of all stakeholders.  
Earlier KNSDI efforts focused on the development of data standards rather than 
information technology (IT), performance, organisational, and education standards. 
A national design blueprint will also require the development of relevant IT 
standards. 
SDIs ought to grow through an active user community, suppliers, programmes, and 
services. They should facilitate an application development framework, allowing 
developers to extend the SDI through services and applications. Trends such as 
Big Data, Cloud Computing, and VGI should be embraced, since they can lead to 
wider adoption of the SDI (Mwange et al., 2016). 
4.5. Short-Term Plan and Budget 
In order to relaunch the KNSDI, Kenya will need about 7 billion Kenyan shillings 
(about US$ 70 million or 0.1% of GDP in 2016) over a five-year period, the typical 
strategic planning cycle in the country. Figure 6 indicates the relative composition 
of the major cost elements, which include geoportals, data and metadata, nodal 
agencies, research and outreach, monitoring and evaluation, and the KNSDI 
secretariat. Technology components account for most of the cost, which is not 
surprising given the weak status of the KNSDI technology framework. 
Based on frameworks developed by researchers such as Craglia and Campagna 
(2010) and Meha et al. (2016), a fully developed KNSDI may give rise to benefits 
worth over five times the cost, which translates into annual benefits of over 7.2 
billion Kenyan shillings (about US$ 72 million).  
Some of the expected benefits include improved revenue and taxation, reduced 
corruption and mismanagement of public resources, savings on operations and 
maintenance, savings by citizens and companies, better decisions, and new 
information markets. Most of these benefits, including other intangible ones, will 
accrue in the long term. 
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Figure 6: Major KNSDI cost elements 
5. CONCLUSION 
The paper has reviewed the history, current status, gaps, and achievements of the 
KNSDI. It has proposed a framework and roadmap for relaunching the KNSDI and 
emphasised the role of coordination and the institutional framework. A proposition 
regarding how the KNSDI could be steered in the context of devolution has been 
made. 
Several critical success factors for its successful development, which are expected 
to address the KNSDI gaps and failures, have been identified. 
First, the draft policy should be finalised, paving the way to an enabling legal and 
institutional framework that will facilitate the development of partnerships, 
custodianship, and relevant policies, including pricing, funding, data security, and 
human resource development.  
Second, the KNSDI should be tied to priorities on the national agenda, such as the 
creation of employment, food security, socio-economic development, social 
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Third, the stakeholders should improve the SDI components on a continuous basis, 
including the data, standards, metadata, the metadata catalogue, the website, and 
the geoportal. They should also seek political support, which will lead to 
sustainable funding. Other factors include the development of a performance 
management and evaluation framework, and promotion of SDI research. 
Although a broad analysis of the KNSDI has been presented, a key limitation is the 
absence of key SDI components, notably the geoportal, which prevented a more 
in-depth analysis. The proposed roadmap is not necessarily the official position, 
but rather the views of the authors. 
REFERENCES 
Budhathoki, N.R. and Z. Nedović-Budić (2007). Expanding the spatial data 
infrastructure knowledge base, Harlan Onsrud (ed.), Research and Theory 
in Advancing Spatial Data Infrastructure Concepts, Redlands: ESRI Press, 
pp. 7–31. 
Cooper, A.K., H. Moellering, J. Hjelmager, P. Rapant, T. Delgado Fernández, D. 
Laurent, S. Coetzee, D.M. Danko, U. Düren, A. Iwaniak, J. Brodeur, P. 
Abad, M. Huet and A. Rajabifard (2013). A spatial data infrastructure model 
from the computational viewpoint, International Journal of Geographical 
Information Science, 27(6): 1133–1151. 
Craglia, M. and M. Campagna (2010). Advanced regional SDI in Europe: 
Comparative cost-benefit evaluation and impact assessment perspectives, 
International Journal of Spatial Data Infrastructures Research, 5: 145–167. 
Díaz, L., A. Remke, T. Kauppinen, A. Degbelo, T. Foerster, C. Stasch, M. Rieke, 
B. Schaeffer, B. Baranski and A. Bröring (2012). Future SDI – Impulses 
from geoinformatics research and IT trends, International Journal of Spatial 
Data Infrastructures Research, 7: 378–410. 
Ezigbalike, C., P.K. Njagi, L. NgogangWandji, and Z. Chiliswa (2016). 
Convergence of spatial data infrastructure and data revolution, in: D. 
Coleman, A. Rajabifard, and J. Crompvoets (eds.), Spatial Enablement in 
a Smart World, Gilbertville, USA: GSDI Association Press, pp. 15–27. 
Giff, G. (2016). Arctic Spatial Data Infrastructure Evaluation Report 2015–2016. 
International Journal of Spatial Data Infrastructures Research, 2017, Vol.12, 172-190 
189 
Guigoz, Y., G. Giuliani, A. Nonguierma, A. Lehmann, A. Mlisa and N. Ray (2016). 
Spatial data infrastructures in Africa: A gap analysis, Journal of 
Environmental Informatics. 
Hahmann, S. and D. Burghardt (2012). How much information is geospatially 
referenced? Networks and cognition, International Journal of Geographical 
Information Science, 27(6): 1171–1189. 
Japan International Cooperation Agency (2008). The Project for Strengthening of 
Survey of Kenya for GIS Promotion in the Republic of Kenya, at 
http://open_jicareport.jica.go.jp/pdf/11914876.pdf [accessed 11 October 
2016]. 
Lance, K.T. (2003). Spatial data infrastructure in Africa: Spotting the elephant 
behind trees, GIS@development, 7(7): 35–41. 
Makanga, P. and J. Smit (2010). A review of the status of Spatial Data 
Infrastructure implementation in Africa, South African Computer Journal, 
45: 18–25. 
Mbaria, C. (2015). Kenya National Spatial Data Infrastructure (KNSDI) Report. 
Meha, M., J. Crompvoets, M. Çaka and D. Pitarka (2016). Implementing a National 
Spatial Data Infrastructure for a Modern Kosovo, International Federation 
of Surveyors (FIG). 
Mulaku, G.C., J.B.K. Kiema and D. Siriba (2007). Assessment of Kenya’s 
readiness for geospatial data infrastructure take off, Survey Review, 
39(306): 328–337. 
Murage, E.M., P. Gitimu and J. Sato (2008). "The project for strengthening survey 
of Kenya for GIS promotion in the Republic of Kenya", International 
Archives of the Photogrammetry, Remote Sensing and Spatial Information 
Sciences. 
Mwange, C., G.C. Mulaku and D.N. Siriba (2016). Reviewing the status of national 
spatial data infrastructures in Africa, Survey Review, at 
http://dx.doi.org/10.1080/00396265.2016.1259720, [accessed 16 
December 2016]. 
Mwange, C., G.C. Mulaku and D.N. Siriba (2016). Technology Trends for Spatial 
Data Infrastructure in Africa, Proceedings of the GSDI 15 World 
Conference, Taipei, Taiwan. 
International Journal of Spatial Data Infrastructures Research, 2017, Vol.12, 172-190 
190 
Nyanjom, O. (2010). Devolution in Kenya’s new Constitution, Nairobi: Society for 
International Development (SID). 
Okuku, J., A. Bregt and L. Grus (2014). Assessing the development of Kenya 
National Spatial Data Infrastructure (KNSDI), South African Journal of 
Geomatics, 3(1): 95–112. 
Rajabifard, A., M.-E.F. Feeney and I.P. Williamson (2002). Future directions for 
SDI development, International Journal of Applied Earth Observation and 
Geoinformation, 4: 11–22. 
Republic of Kenya (2009). KNSDI Draft Policy. 
Sinvula, K.M., S. Coetzee, A.K. Cooper, W. Owusu-Banahene, E. Nangolo, V. 
Rautenbach and M. Hipondoka (2017). A comparative analysis of 
stakeholder roles in the spatial data infrastructures of South Africa, Namibia 
and Ghana, International Journal of Spatial Data Infrastructures Research, 
12: 1–25. 
Survey of Kenya (2009). National Report of Kenya, the Ninth United Nations 
Regional Cartographic Conference for the Americas, New York: United 
Nations Economic and Social Council. 
The National Treasury (2016). Programme Based Budget 2016/2017, at 
http://treasury.go.ke/downloads/category/105-budget-2016-2017.html 
[accessed 26 May 2016]. 
Williams, S., E. Marcello and J.M. Klopp (2014). Towards open source Kenya: 
Creating and sharing a GIS database of Nairobi, Annals of the Association 
of American Geographers, 104(1): 114–130. 
Williamson, I., A. Rajabifard and A. Binns (2007). The role of spatial data 
infrastructures in establishing an enabling platform for decision making in 
Australia, Research and Theory in Advancing Spatial Data Infrastructure 
Concepts, ESRI Press, pp. 121–132. 
 
